The objective of the study was to investigate the safety and reliability of internet websites selling and providing medical information regarding herbal substitutes for Viagra. Using keywords 'Herbal' and 'Viagra', websites selling and providing medical information regarding herbal substitutes were identified. The top 50 sequential sites were assessed for safety and reliability against the Health on the Net (HON) criteria. Medically trained staff provided information in only 21% of the sites yet just 24% stated that the information was not a replacement for medical advice. No sites warned patients about erectile dysfunction (ED)-associated cardiovascular disease. In all, 88 and 70% of sites indicated drug efficacy and ingredients but only 36 and 21% provided contraindications and side effects, respectively. All sites fell short of the HON requirements. In conclusion, acquiring medical information and herbal substitutes for ED from the internet is convenient and easy. However, patients should be cautious as safety and reliability of this approach is poor.
Introduction
Erectile dysfunction (ED) is a common and distressing condition affecting an increasing number of men. 1 It is estimated that almost 30 million men in the US and two to three million men in the UK suffer from ED. 2 According to the American Urological Association clinical guidelines, ED is defined as 'the inability to achieve or maintain an erection sufficient for satisfactory sexual intercourse'. 3 The growing incidence of ED is related primarily to a growing ageing population worldwide, a rise in the prevalence of risk factors (such as diabetes and cardiovascular disease) and an increase in treatment for prostate cancer. Prostate cancer is now the most commonly diagnosed cancer among Western men and, ED is a common side effect of treatment. 4 Despite this, it is estimated that close to 90% of ED sufferers are still reluctant to visit their family doctors because of embarrassment. 2 Furthermore, the National Health and Social Life Survey (NHSLS) concluded that although 31% of American men aged 18-59 y suffered sexual dysfunction, only 10% of the men (or 3% of the men surveyed) sought medical advice while the postsildenafil survey for the Pfizer Global Study of Sexual Attitudes and Behaviours found that only 19% of men reporting sexual problems actively sought medical advice in the past year. 5, 6 The internet is now one of the most readily accessible and comprehensive methods for accessing medical information and treatments by the public. Studies have shown that more than half the population of North America has access to the internet and up to 62% of users were seeking health or medical information. 7, 8 Many websites address health and medical issues in conjunction with the sale of products that may alleviate health problems and diseases, including prescription and nonprescription drugs and health supplements. In the US, from 1990 to 1997, there was a 380% increase in the use of herbal remedies and in 2001 over half the population of America were regularly taking herbal supplements. 8 Herbal treatments are health supplements that are chemically rich in plant or plant parts containing single or multiple ingredients in the form of tablets, capsules, creams or tinctures. 9 Since Viagra (sildenafil) was first introduced as an effective tablet treatment for ED by Pfizer in 1998, there has been a rise in the sale of herbal substitutes of Viagra on the internet. 10 Viagra is now well established as a brand name, which the public associate with effective and safe relief from erectile failure. Websites therefore use the Viagra brand to promote their products and may even advertise herbal treatments for ED as 'Herbal Viagra'. Such websites frequently describe their products as being efficacious, safe and containing only natural products with no side effects. The internet therefore provides an easy and confidential method obtaining nonprescription herbal treatments for ED, which will be perceived as being both safe and effective.
However, the safety of herbal treatments purchased from the internet is unclear. In addition, the quality and reliability of medical information provided by websites providing herbal treatments for ED is unknown. A survey of internet sites selling herbal supplements for ED was therefore conducted in order to investigate their safety and reliability against set criteria.
Materials and methods
In July 2003, an internet search using the key words 'Herbal' and 'Viagra' was conducted with the world's largest internet search engine (www. Google.com). The first 50 sites were identified and sequentially investigated. Safety and reliability were assessed against the validated and well-established Code of Conduct (COC) requirements (Table 1) provided by the Health on the Net (HON) Foundation. 11 The HON Foundation is a medical and health website accreditation body that is supported by the World Health Organisation (WHO). It recommends standards that websites providing medical and health information should adhere to. Although there are a number of professional and national criteria for assessing the quality of medical information on the internet, the HON criterion was identified as an ideal tool for assessment since it has been used in similar studies previously. [12] [13] [14] [15] In addition, it was noted whether sites provided specific advice regarding the assessment of occult cardiovascular disease, which is known to be associated with ED. 2 The information provided by websites in terms of the drugs they advertised (ingredients, efficacy, side effects and contraindications) was also recorded.
Results
A total of 160 000 websites were identified from the search. Of the 50 sites reviewed, 33 were new and independent sites, whereas the remaining 17 sites were hyperlinks to one of the other 33 sites.
Medically trained personnel provided the information in 21% of sites, 24% clearly stated that their information was not to replace doctors' advice, 18% had referenced information and 33% provided disclaimers ( Figure 1 ). No sites specifically advised Guidelines from HON code of conduct for medical and health websites Principle 1-Authority Any medical or health advice provided and hosted on this site will only be given by medically trained and qualified professionals unless a clear statement is made that a piece of advice offered is from a nonmedically qualified individual or organization Principle 2-Complementarity
The information provided on this site is designed to support, not replace, the relationship that exists between a patient/site visitor and his/her existing physician Principle 3-Confidentiality Confidentiality of data relating to individual patients and visitors to a medical/health website, including their identity, is respected by this website. The website owners undertake to honour or exceed the legal requirements of medical/health information privacy that apply in the country and state where the website and mirror sites are located Principle 4-Attribution
Where appropriate, information contained on this site will be supported by clear references to source data and, where possible, have specific HTML links to that data. The data when a clinical page was last modified will be clearly displayed (eg, at the bottom of the page) Principle 5-Justifiability
Any claims relating to the benefits/performance of a specific treatment, commercial product or service will be supported by appropriate, balanced evidence in the manner outlined in Principle 4 Principle 6-Transparency of Authorship
The designers of this website will seek to provide information in the clearest possible manner and provide contact addresses for visitors who seek further information or support. The Webmaster will display his/her E-mail address clearly throughout the website Principle 7-Transparency of Sponsorship Support for this website will be clearly identified, including the identities of commercial and noncommercial organisations that have contributed funding, services or material for the site Principle 8-Honesty in Advertising and Editorial Policy
If advertising is a source of funding, it will be clearly stated. A brief description of the advertising policy adopted by the website owners will be displayed on the site. Advertising and other promotional material will be presented to viewers in a manner and context that facilitate differentiation between it and the original material created by the institution operating the site
The eight HON criteria that websites providing medical and health information on the internet are recommended to fulfil.
Treatments for erectile dysfunction R Thurairaja et al patients with ED to seek assessment of occult cardiovascular disease.
Of the sites reviewed, 88% outlined the effectiveness of drugs and 70% stated drug ingredients. However, only 36% provided contraindications and 21% indicated drug side effects (Figure 2 ). The commonest listed ingredients were yohimbine, ginseng and gingko biloba.
In summary, all 33 new and independent sites reviewed fell short of fulfilling the HON criteria and the majority of sites provided inadequate information regarding the side effects and contraindications of the treatments they supplied.
Discussion
As a result of the massive expansion in internet use during the last decade, health information is now readily available to the public and the number of websites providing medical advice or selling treatments is steadily rising. 8 However, studies have demonstrated that, without any regulations, the quality of health-related websites varies considerably and frequently falls short of conventional medical advice. [16] [17] [18] [19] For example, Impicciatore demonstrated the information provided by websites concerning the management of fever in children to be highly inconsistent. 20 When Eysenbach reviewed 79 studies evaluating the quality of health information provided by internet websites, it was concluded that the information quality was equivocal. 21 Although regulatory bodies such as HON exist to assess and accredit the quality of medical and health-related websites, most sites choose not to be reviewed.
Despite significant advances in the pharmacological treatment of ED in recent years, there is still a growing interest and demand for herbal treatments for ED. 22 This may be attributed to the easy purchase of nonprescription products and the lower costs compared to some prescription drugs. The internet provides an easy and confidential method of acquiring health information and treatments for ED. However, there are many uncertainties with respect to the quality of health information as described above and the efficacy and safety of these products is not well established. In the present study, less than a quarter of sites clearly stated that their information was provided by medically trained personnel or provided referenced information. Most of these sites produced anecdotal evidence and third party testimonials instead of scientific data to support their products.
Most sites (88%) made claims about the effectiveness of their products in treating ED but almost a Sites providing drug Information (% total number sites) Figure 2 Details of drug information. Percentage of websites reviewed that described the herbal treatment being sold in terms of efficacy, ingredients, side effects and contraindications.
Treatments for erectile dysfunction R Thurairaja et al third (30%) failed to clearly state the ingredients making up the treatments. This has concerning implications since it has previously been reported that treatments marketed as entirely natural dietary supplements have subsequently been found to contain significant levels of active pharmaceutical compounds. For example, in April 2003, in the United States, the Food and Drug Administration (FDA) discovered that tablets marketed as all-natural herbal products to enhance sexual experience for men and women (Vinarol) contained a type-5 phosphodiesterase (PDE5) inhibitor (sildenafil). 23 Likewise in Canada, the Chinese herbal preparation 'Hua Fo' was also found to contain a compound similar to sildenafil. 24 Patients taking these preparations would unwittingly be putting themselves at risk from the potentially dangerous adverse effects of a prescription-only PDE5 inhibitor (such as lifethreatening hypotension if taken concurrently with nitrates). For this reason, Vinarol and 'Hua Fo' were subsequently recalled. However, it is unknown how many other treatments for ED marketed as 'Herbal' supplements actually contain active and potentially dangerous compounds.
There are limited data from randomised controlled trials to support efficacy and safety of the commonest stated ingredients in the herbal treatments identified in this study (yohimbine, ginseng and Gingko biloba) for the treatment of ED. However, despite the fact that only 21 and 36% of websites investigated provided side effects and contraindications for their treatments, respectively, yohimbine, ginseng and Gingko biloba have all been reported to have clinically significant adverse effects and contraindications.
For example, yohimbine, a herb derived from a tree native to Africa, has been shown to improve male erections, but is contraindicated in patients with cardiovascular and neurological disease and causes several side effects including headaches, sweating and hypertension. [25] [26] [27] These cardiac effects are likely to have particularly important implications, given the high prevalence of cardiovascular disease in men with ED. 2 To date, most studies investigating the efficacy of ginseng in the treatment of ED have been performed in animals where it has been shown to relax cavernosal smooth muscle in rabbits and decrease time to ejaculation in rats. 22, 28 Recently, two clinical studies have demonstrated ginseng's effectiveness in improving parameters of erectile function such as penile rigidity and duration of erection. 29, 30 Documented adverse effects of ginseng include gastrointestinal disturbances and dermatitis, and it is contraindicated in patients with acute inflammatory disease and bronchitis. 22 Gingko biloba has been shown to relax vascular smooth muscle and this mechanism of action is thought to contribute to an improvement in ED. 31 However, a number of side effects including diarrhoea, vomiting, headaches and allergic skin reactions following consumption of Gingko biloba have been reported. 22 It is also concerning that Gingko biloba can potentiate the action of anticoagulants such as aspirin or warfarin to cause bleeding disorders. 22 It is therefore contraindicated in patients receiving anticoagulants to treat cardiovascular and cerebrovascular disorders.
Less than a quarter (24%) of the sites reviewed in this study encouraged patients to seek medical advice. ED is known to be associated with generalised disease in the vascular endothelium and the onset of ED may be the first presentation of treatable but potentially life-threatening cardiovascular disease.
2 By self-treating ED with herbal products purchased from the internet, occult ED-associated cardiovascular disease would go undiagnosed and untreated, which could result in irreversible complications and even death.
In conclusion, acquiring medical information regarding ED and purchasing treatments such as 'Herbal Viagra' from the internet is convenient and easy; however, the safety and reliability of such websites and treatments is poor. Occult ED-associated cardiovascular disease will go undiagnosed and untreated among patients using this approach and patients taking herbal treatments without knowing their composition and effects are at risk from potentially harmful adverse effects. Until more stringent regulations are implemented, patients should be cautious when acquiring information and 'Herbal' treatment for ED from the internet.
